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Abstract 

This short paper provides some perspectives on climate change adaptation in the 
Mediterranean basin, paving the way for further initiatives. 
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Introduction 

The Mediterranean Sea is in between three continents: Europe, Asia and Africa. In the 
West connects with the Atlantic Ocean via the Strait of Gibraltar, in the east with the 
Red Sea, via the Suez Canal. The size of the Mediterranean Sea is 2.966.000 square 
Kms. Its maximum length, from Gibraltar to the coastline of Syria is 3.860 kms, while 
its maximum width is 1.800 kms.  Throughout history, a great civilization flourished 
in the Mediterranean Basin. The cultural richness of the Mediterranean basin is 
exceptional. 

There are important differences among Mediterranean countries. Northern 
Mediterranean counties are much more developed than southern Mediterranean and 
Middle East countries. These differences are made worse by rapid population growth 
in the north Africa and Middle East, which has increased from 105 million in 1960 to 
444 million in 2017. 

In this complex situation, several new challenges from climate change arise, including 
warming, droughts, extreme weather events, sea-level rise and ocean acidification. 
These challenges are related with other environmental issues like pollution and urban 
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growth (Risks Associated to Climate and Environmental Changes in the 
Mediterranean Region 2019) 

Climate Change and the Mediterranean Basin 

The Mediterranean Region is warming 20% faster than the global average (To Vima 
team 2019). Although global temperature has increased by 1.1ºC, in the 
Mediterranean it has increased by 1.4 ºC. Scientists predict increasing risks in the 
future.  In the next decades we expect increase of heat waves, increase of 
desertification, reduction of rainfall, significant increase of the intensity and the 
frequency of extreme weather events, while about 100 million citizens will be 
affected by the availability of water resources (To Vima team 2019). 

The Mediterranean has been impacted by climate change in many different ways. More 
specifically, the Mediterranean basin has been described as a hotspot for climate change 
and current predictions indicate an increased warming and drying of the area (Fraga et 
al., 2021). 

Many scientists believe that the increase of temperature in the Mediterranean will 
always be higher than the average temperature of the planet. Water will become 
precious in the decades ahead. As a result of climate change big parts of Southern 
Europe and Northern Africa will face serious water shortages in the future. 

Many countries may not know the threats they will face. Although some developed 
countries in the area take serious action, other countries do much less. Countries in the 
South and Eastern Mediterranean are less equipped in order to sufficiently address the 
threats of climate change (Kyriatsoulis 2019). 

Mediterranean countries account for around  6% of the world greenhouse emissions. 
However, the Mediterranean basin offers significant possibilities for the production of 
energy from renewable sources (UNEP n.d.).  

Woetzel et al. (2020) provide a useful analysis of climate change with regard to heat, 
drought, water stress, wildfires, death rate and health issues. It is worth summarizing 
their effort: past European heat waves have resulted in deaths. In the EU in total, up to 
35,000 deaths were attributed to the heat wave of August 2003 (Bhattacharya 2003). 
Without appropriate mitigation measures, EU researchers predict that heat related 
mortality could increase twofold by 2080 (Ciskar et al. 2018). Other items of relevance 
are as follows. 

Heat. With warm, dry summers and mild winters, the Mediterranean climate has long 
favored tourism and the cultivation of valuable crops, in particular wine grapes. 
However, rising temperatures may disrupt established industries and norms. The 
temperature in the Mediterranean basin has climbed 1.4 degrees, and the rise is 
predicted to continue to exceed global rates (Cramer et al. 2018). The number of days 
with a maximum temperature above 37 degrees will affect the entire Mediterranean 
region, in particular northern Africa, the Middle East, southern Spain, and Turkey 
(Mediterranean-1) (EURO-CORDEX 2014).  



Drought. In Italy, Portugal, Spain, and parts of Greece and Turkey, rainfall from 
April to September is predicted to decrease by as much as 10 percent by 2030 and 
20 percent by 2050. (EURO CORDEX 2014). By 2050, drought conditions could be 
prevalent for at least six months a year in these countries (Mediterranean-2) (Palmer 
Drought Severity Index ). These changing temperature and rainfall patterns will 
change the Mediterranean climate. Scientists have projected Madrid’s climate in 2050 
will be more like Marrakech’s in Morocco today, while in France Marseille’s climate 
will resemble that of Algier in Algeria (Bastin 2019). 

Water stress. In the Mediterranean many basins could see a decline of approximately 
10 percent in water supplies by 2030 and of up to 25 percent by 2050 (Mediterranean-
3). Water stress already seriously impacts most countries in the Mediterranean. The 
countries most affected are Morocco and Libya (Woetzel et al. 2020) 

Due to climate conditions, an increased demand for water resources will increase by 4 
to 18% until the end of the century, while the increase of the population may lead to 
escalation of these numbers. To such escalation may also contribute factors such as 
tourist development, new industries and extension of urban zones (Cramer et al. 
2018). 

In the decades ahead, more than 250 million people will be deprived of the necessary 
amounts of water they need. In addition, 10 of the 20 cities in the world which are 
expected to suffer most are located in the Mediterranean (UNEP n.d.)  

Wildfires. Temperature and drought conditions in southern Europe in Southern Europe 
are factors which favor severe wildfires such as the ones that killed 99 people in July 
2018 in the popular holiday resort of Mati, in Greece. (The Conversation 2018). In 
2017, fire destroyed more than 500,000 hectares of forest in Portugal, over 5 percent of 
the country’s area. The largest fire, in and around the town of Pedrógão Grande, killed 
66 people (Turco 2019). 

Now, new research in Nature Communications suggests that the summer fire season 
in Mediterranean Europe is going to get worse. Under the warmest climatic 
predictions, the area that is currently burned annually would double. One might go as 
far as to say that 40% more area would be burnt even if the Paris Climate Agreement 
is respected and warming stays below 1.5°C. (The Conversation 2018)  

Death rate and health issues. The annual death rate which is due to the increase of 
the temperature in the European side of the Med will increase by 1,8 and 2,6% by 
mid-21st century while at the end of the century its increase will fluctuate between 3 
and 7%. There is increased danger that transmissive diseases will increase by 2050. 
For example, by 2050, high danger areas with regard to the western Nile virus will 
extend further and so will the seasons the virus will be transmitted. (MedECC 2020a)  

In terms of excessive flooding, future adaptation trends include prioritizing low-risk 
action to mitigate the effects of flooding (Benito et al., 2020). This includes more 
nature-based solution in urban areas to prevent flood effects. These solutions have been 
used to increased water filtration, surface water retention and evaporation which 
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decreases flow connectivity over the area and reduces the flooding hazards caused by 
climate change (Ferreira et al., 2020). 

With regard to flood fatalities between 1980 and 2018 the MEditerranean Flood Fatality 
Database (MEFF DB) reports 1809 fatalities (Vinet et al. 2019).  

The majority of fatalities (1242, i.e., 69%) occurred in Turkey (Biricik 1997). After 
Turkey, Southern France is the second region contributing to the human toll, with 275 
fatalities, followed by Greece and Catalonia (Vinet et al. 2019).  

Agriculture, pre-dominantly olive farming, is adversely affected due to a mixture of 
over-cultivation and climate effects. Under future climatic conditions agriculture and 
olive farming are expected to suffer severe adverse effects in many aspects from 
water relations to quality attributes (Fraga et al. 2021)  

The wine industry is also under pressure. The wine industry is important to many 
economies, and countries such as  France, Italy, and Spain produce about half of the 
world’s wine and 74.1% percent of the wine made in the European Union (European 
Commission 2017) 

The production from traditional winemaking areas could suffer as the Mediterranean 
climate changes, since grapevines are very sensitive to fluctuations in temperature and 
rainfall. Also, the quality of both grapes and wine is dependent on the weather (Jones 
et al. 2005). Higher temperatures most often reduce grape quality by increasing sugar 
levels and decreasing acidity. Researchers have also predicted a wide range of possible 
impacts of climate change on grape yields. Some scientists think that the Mediterranean 
area suitable for viticulture could fall by up to 70 percent but others do not see negative 
impacts at all. (Hannah et al. 2013). 

On the other hand, as the temperature in the region increases, it is also possible that 
specific grape varieties will no longer grow where they do now, while, at the same time, 
there will be possibilities to plant new varieties. (Wolkovich et al. 2018). Areas in Italy, 
Portugal, and Spain which grow grapes could experience great reduction in production 
or even collapse. (Fraga et al. 2016). 

Population pressure in coastal areas continues to increase. In the last 50 years (1965-
2015) built areas in a distance of 1 km from the sea doubled. As a result, biodiversity, 
coastal ecosystems and in particular the protection services provided by nature against 
floods have been downgraded. According to the Barcelona Protocol on the 
Management of Coastal Areas countries need to completely prohibit building 
activities for a distance of at least 100 meters from the sea. In Greece, 7%-9% of the 
coastline has been built, in Turkey 10%-12%, Italy and Spain 13%-17%, Israel 18-
26% while the situation is worse in Lebanon where the percentage is 27%-38%. 

Conclusions and recommendations 

In Mediterranean riparian areas, new adaptation methods are being employed. In order 
to reduce the effects of climate change, riparian areas are being restored using nature-
based solutions. Biobased solutions include soil and water engineering. Furthermore, 
sustainable management plans are being incorporated into restoration and maintenance. 



This includes the development of new databases to store information about hydrology 
and ecology in the area. This may aid in development of novel adaptation methods 
specific to the area (Zaimes, 2020). 

As here outlined, the effects of climate change are seen directly through heat, drought, 
storms and floods while indirect effects are seen through changes in food and water 
availability, air pollution and other climatic stressors. Such phenomena impact the 
health of people in the region with vulnerable population experiencing more severe 
effects. Future adaptation plans include more control and surveillance plans. 
Furthermore, more Health Actions Plans need to be implemented with more cross-
border collaboration (Linares et al., 2020).  

With regards to olive farming, sustainable crop management was applied which 
resulted in increased crop production and further decreased the carbon-environmental 
footprint of production. Such methods have been described as essential for climate 
change adaptation and can be integrated into the national agricultural and 
environmental policy. Furthermore, a circular sustainable economy can be established 
(Michalopoulos et al., 2020).  

Short term adaptation plans included managing irrigation and protection against 
extreme weather. It has been suggested that the uses of kaolin clay may aid in reducing 
stress against extreme climate events. Long term plans include relocation of crops to 
more suitable areas. Such methods can be translated to other agricultural sectors (Fraga 
et al., 2021). 

In more recent instances innovative adaptation methods to agricultural problems are 
being developed. This includes inducing epigenetic changes in the plants that targets 
specific traits in the plants. This helps to build resilience to extreme weather events. 
This has been carried out to produce drought resistant crops however, more genes are 
being assessed for future adaptation. Such methods are more advanced than 
conventional adaptation methods (Martinelli et al., 2020).  Finally, we need climate 
action which will make the region more resilient to challenges. We need actions 
which will include renewable sources of energy, integrated management of water 
resources, sustainable agriculture, fishing, alternative tourism. (MedEEC 2020b).  
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